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$C( \xi)=e^{-|\zeta|^{2}/2}=\exp(-\frac{1}{2}\int_{-\infty}^{+\infty}\xi(t)^{2}dt)$ , $\xi\in H$ ,
, $C(0)=1$ . , Bochner-Minlos $[27]$ ,
$C$ $H$ Hilbert-Schmidt $\mu$
(Fourier ) . , 3 ,
$E=S(\mathbb{R})\subset H=L^{2}(\mathbb{R})\subset E^{*}=S’(\mathbb{R})$
. $E^{*}\cross E$ , $H$
$\{\cdot,$ $\cdot\rangle$ . , $\mu$
$e^{-|\zeta|^{2}/2}= \int_{E^{*}}e^{i\langle x,\zeta\rangle}\mu(dx)$, $\xi\in E$ ,
$E^{*}$ . $\mu$ ( )Gauss ,
$(E^{*}, \mu)$ Gauss .
Gelfand triple $E_{\mathbb{C}}\subset H_{\mathbb{C}}\subset E_{\mathbb{C}}^{*}$ , $E_{\mathbb{C}}^{*}\cross E_{\mathbb{C}}$ ( )
$\langle\cdot,$ $\cdot\rangle$ . , Hilbert $H_{\mathbb{C}}$
$\langle\overline{\xi},$ $\eta\rangle=\int_{-\infty}^{+\infty}\overline{\xi(t)}\eta(t)dt$ , $\xi,$ $\eta\in H_{\mathbb{C}}=L^{2}(\mathbb{R}, dt;\mathbb{C})$ ,
.
. , Ec $(C$- 1 , $E$ $n$
, E $n$ . $(E_{\mathbb{C}}^{\otimes n})^{*}\cross(E_{\mathbb{C}}^{\otimes n})$
$\langle\cdot,$ $\cdot\}$ .
1.2 Fock Wiener-It\^o-Segal
$n=0,1,2,$ $\cdots$ $f_{n}\in H_{\mathbb{C}}^{\otimes n}\wedge$ $f=(f_{n})$
$\Vert f\Vert^{2}\equiv\sum_{n=0}^{\infty}n!|f_{n}|^{2}<$ (1.1)
, $\Vert\cdot\Vert$ Hilbert . $H_{\mathbb{C}}$ Fock
$\Gamma(H_{\mathbb{C}})$ . , $\Gamma(H_{\mathbb{C}})$
$\{\langle f,$ $g\rangle\rangle=\sum_{n=0}^{\infty}n!\{f_{n},$ $g_{n}\rangle$ , $f=$ ( ), $g=(g_{n})\in\Gamma(H_{\mathbb{C}})$ ,
.
$f=(1,$ $\frac{\xi}{1!},$ $\frac{\xi^{\otimes 2}}{2!},$ $\cdots)$ , $\xi\in H_{\mathbb{C}}$ , (1
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$\Gamma(H_{\mathbb{C}})$ . . $(1, 0,0, \cdots)$
.
, $\xi\in$ Ec $E^{*}$
$\phi_{\xi}(x)\equiv\exp(\{x, \xi\}-\frac{1}{2}\langle\xi,$ $\xi\})$ , $x\in E^{*}$ ,
. “ ” $(L^{2})$ .
Wiener-It\^o-Segal .
1 $(1,$ $\frac{\xi}{1!},$ $\frac{\xi^{\otimes 2}}{2!},$ $\cdots)\phi_{\zeta},$ $\xi\in E_{C}$ , $\Gamma(H_{\mathbb{C}})$ $(L^{2})$ —
.
, 1 $\phi_{0}$ . $f=(f_{n})\in$
$\Gamma(H_{\mathbb{C}})$ $(L^{2})$
$\phi(x)=\sum_{n=0}^{\infty}\{:x^{\otimes n}:,$ $f_{n}\}$ , $x\in E^{*}$ (1.3)
. , $\phi\in(L^{2})$ , $\phi$
Wiener-It\^o . (1.3) ,
$\Vert\phi\Vert^{2}=\sum_{n=0}^{\infty}n!|f_{n}|^{2}$ (1.4)
. , $\psi\in(L^{2})$ Wiener-It\^o
$\psi_{\nu}(x)=\sum_{n=0}^{\infty}\langle$ : $x\otimes$ :, $g_{n}\}$ , $x\in E^{*}$ ,
,
$\langle\langle\phi,$ $\psi\rangle\rangle\equiv\int_{E^{*}}\phi(x)\psi(x)\mu($ $)= \sum_{n=0}^{\infty}n!\{f_{n},$ $g_{n}\rangle$ (1.5)
. , : $x^{\otimes n}$ : $x$ .
$:x^{\otimes 0}$ : $=$ $1$ ,
$:x^{\otimes 1}$ : $=$ $X$ ,
: $x^{\otimes n}$ : $=$ $x\otimes\wedge$ : $x^{\otimes(n-1)}:-(n-1)\tau\otimes\wedge$ : $x^{\otimes(n-2)}:$ , $n\geq 2$ .
$\tau\in(E\otimes E)^{*}=S’(\mathbb{R}^{2})$
$\langle\tau,$ $\xi\otimes\eta\}=\langle\xi,$ $\eta\}=\int_{-\infty}^{+\infty}\xi(t)\eta(t)dt$ (1.6)
$\mathbb{R}^{2}$ . [19] .
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1.3
, Fock . Hc $=$
$L^{2}(\mathbb{R}, dt;\mathbb{C})$ , 1 Hilbert
. , 1
$A=1+t^{2}- \frac{d^{2}}{dt^{2}}$ (1.7)
$–$ 5. $t$ 1 $\mathbb{R}$
. , $\xi$ $=\lambda\xi$ $|\xi|=1$
6 $H_{\mathbb{C}}$ . Bose
. , $n$ $H_{\mathbb{C}}^{\otimes n}\wedge$ .
$H_{\mathbb{C}}^{\otimes n}\wedge$ Fock 7 .
Fock . $\xi\in E$ , $\Gamma(H_{\mathbb{C}})$
$a(\xi),$ $a^{*}(\xi)$ . Fock $(0, \cdots, 0,.f^{\otimes\ovalbox{\tt\small REJECT}}, 0, \cdots),$ $f\in H_{\mathbb{C}}$ ,
, :
$a(\xi)$ : $(0,$ $\cdots,$ $0,$ $f^{\otimes n},$ $0,$ $\cdots)\mapsto n\langle\xi,$ $f\}(0,$ $\cdots,$ $0,$ $f^{\otimes(n-1)},$ $0,$ $\cdot\cdot)$
(1.8)
$a^{*}(\xi)$ : $(0, \cdot\cdot.\cdot, 0, f^{\otimes n}, 0, \cdots)\mapsto(0,$ $\cdots,$ $0,$ $\xi\otimes f^{\otimes n},$ $0,$$\cdots)\wedge$ .
$\xi\in E$ .
, Fock . , $a(\xi),$ $a^{*}(\xi)$
$\xi$ ( ) . ,
$t\in \mathbb{R}$ $a(t),$ $a^{*}(t)$ , $a(\xi)$ ,
$a^{*}(\xi)$
$a( \xi)=\int_{\mathbb{R}}\xi(t)a(t)d$ $a^{*}( \xi)=\int_{\mathbb{R}}\xi(t)a^{*}(t)dt$ , (1.9)
. Fock $\Gamma(H_{\mathbb{C}})$
Gelfand triple , $a(t)$ , a$*$ ( $t$
, .
1.4 Brown
Brown (Wiener ) .
, Gauss $(E^{*}, \mu)$ ,
.
5 – $(A-1)/2$ , $A$ .
6 , $\xi$ $\lambda$ .
$7$ $\dot{\Phi}$ , Hilbert $H_{\mathbb{C}}^{\otimes n}\wedge$ . , (1.1) ,
$n!$ . , $($ 1.2 $)$
, .
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, $\xi\in E$ ,
$X_{\xi}(x)=\langle x,$ $\xi\rangle$ , $x\in E^{*}$ ,
, $E^{*}$ $\mathbb{R}$- , $\{X_{\zeta};\xi\in E\}$ Gauss 8
. , (1.5)
$E(X_{\zeta})=\langle\langle X_{\xi},$ $1\}\}=0$ ,
$E(X_{\xi}X_{\eta})=\{\langle X_{\zeta}, X_{\eta}\}\}=\{\xi, \eta\}=\int_{-\infty}^{+\infty}\xi(t)\eta(t)dt$, (1.10)
9. X $(X, \xi)=X_{\xi}(x)=\langle x,$ $\xi\}$ , X: $E^{*}\cross Earrow \mathbb{R}$
(i) $\xi\in E$ , $x\mapsto X(x, \xi)$ $(E^{*}, \mu)$ ;
(ii) $x\in E^{*}$ $\xi\mapsto X(x, \xi)$ $E$ ;
2 . X 1 .
(ii) $x\in E^{*}$ X$(X, \xi)=\{\Phi(x),$ $\xi\rangle$ $\Phi(x)\in E^{*}$
( , $\Phi(x)=x$ ). $\Phi$( $\mathbb{R}$ $t\in \mathbb{R}$
, $t\in \mathbb{R}$ $\Phi$t(
,
$X(x,$ $\xi)=$ $\langle\Phi(x)$ , $\xi\}=\int_{-\infty}^{+\infty}\Phi_{t}$ $($ $)\xi(t)dt$ $(111)$
. $\Phi_{t}$ $t\in \mathbb{R}$ ,
(1.11) $\{X_{\zeta}\}$ . , $\{\Phi_{t}\}$
. ,
$\Phi_{t}(x)=x(t)=\langle x,$ $\delta_{t}\rangle$ (1.12)
, , $\delta_{t}$ $E^{*}$ !). ,
$\Phi_{t}$ . ,
$x(t)$ . (1.10) $\{x(t)\}$ .





, (1.10) , $\xi\mapsto X_{\xi}$ $H_{\mathbb{C}}$ $(L^{2})$ -
12, $\{X_{\zeta};\xi\in H\}$ Gauss . , $[0,t]$
8 , $\{X_{\lambda}\}$ Gauss ,
$a_{1}X_{\lambda_{1}}+\cdots+a_{n}X_{\lambda_{n}}$ (1 )Gauss .
$9\prime Pfl\emptyset J$ , $\text{ ^{}j}*R_{\backslash }$ X $E(X)=\int_{E}$ . $X(x)\mu(dx)$ .
$10_{1950}$ Gelfand .
11 ( ) .
12 , Wiener-It\^o-Segal .
77
$\xi=1_{[0,t]}$ ,
$B_{t}(x)=\{x,$ $1_{[0,t]}\}$ , $x\in E^{*}$ , $t\geq 0$ , (1.14)
. Gauss , “ ” $t$
Gauss . ,
$B_{0}=0$ , $E(B_{t})=0$ , $E(B_{s}B_{t})=s\wedge t$ , $s,$ $t\geq 0$ ,




$x(t)=$ (s)ds—ddt $B_{t}(x)$ , $t\geq 0$ . (1.15)
$x(t)$ Brown $B_{t}(x)$ “ ” .
$\{x(t)\}$ , $dB(t)$ $=$ x(t)
. x(





Gauss $(E^{*}, \mu)$ Gelfand triple
$E=S(\mathbb{R})\subset H=L^{2}(\mathbb{R})\subset E^{*}=S’(\mathbb{R})$
, Fock Gauss Schwartz
14. A (1.7) 1
. Schwartz $E=S(\mathbb{R})$ $H=L^{2}(\mathbb{R}, dt;\mathbb{R})$
, . , $E$
$A$ $C^{\infty}$- , $|\xi|_{p}=|A^{p}\xi|,$ $p\in \mathbb{R}$ ,
. , $E$ Hilbert . $A^{-1}$
Hilbert-Schmidt , $E$ .
1 $3^{}h$ l t at Brown z S, Brown (
$t\mapsto B_{t}($ ) . Brown , Kolmogorov
, . [8] .
14 . $[$ 15], [28] .
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$A$ Fock . $=$ . $\phi\in(L^{2})$
Wiener-It\^o
$\phi(x)=\sum_{n=0}^{\infty}\{:x^{\otimes n}:,$ $f_{n}\}$ (2.1)
, $\Gamma(A)$
$\Gamma(A)\phi(x)=\sum_{n=0}^{\infty}\{:x^{\otimes n}:,$ $A^{\otimes n}f_{n}\}$ ,
. $L^{2}$- , $\Gamma(A)$ ,
$\Gamma(A)^{-1}$ Hilbert-Schmidt . , $E$ $A$
, Hilbert $\Gamma(A)$ . $(E)$
( )Gelfand triple:
$(E)\subset(L^{2})=L^{2}(E^{*}, \mu;\mathbb{C})\subset(E)^{*}$ .
. (E) , $(E)^{*}$
. $(E)^{*}\cross(E)$ ., $\rangle\rangle$ . (E) $\Vert\cdot\Vert_{p}$
, (2.1) $\phi\in(E)$ ,
$\Vert\phi\Vert_{p}^{2}=\Vert\Gamma(A)^{p}\phi\Vert^{2}=\sum_{n=0}^{\infty}n!|(A^{\otimes n})^{p}f_{n}|^{2}=\sum_{n=0}^{\infty}n!|f_{n}|_{p}^{2}$, $p\in \mathbb{R}$ , (2.2)
. Wiener-It\^o-Segal (1.4) .
2.2 $\overline{7}$. Wiener-It\^o
$\phi\in(E)$ $(L^{2})$ (2.1) Wiener-It\^o
. , $\phi\in(E)$ $f_{n}$ ?
(2.2) , 2 :
(i) $n$ $f_{n}\in E_{\mathbb{C}}^{\otimes n};\wedge$
(ii) $p\geq 0$ $\sum_{n=0}^{\infty}n!|f_{n}|_{p}^{2}<\infty$ .
, $\phi\in(E)$ $L^{2}(E^{*}, \mu)$ , $\mu$-
15. , $\phi\in(E)$ Wiener-It\^o $x\in E^{*}$








, Wiener-It\^o . $F_{n}\in(E_{\mathbb{C}}^{\otimes n})_{sym}^{*}$
, $p\geq 0$ $\sum_{n=0}^{\infty}n!|F_{n}|_{-p}^{2}<\infty$ .
$\phi\in(E)$ Wiener-It\^o (2.1) ,
$\langle\langle\Phi,$ $\phi\rangle\rangle=\sum_{n=0}^{\infty}n!\{F_{n},$ $f_{n}\rangle$ , (2.3)
, $\Phi\in(E)^{*}$ . ,
$\Vert\Phi\Vert_{-p}^{2}=\sum_{n=0}^{\infty}n!|F_{n}|_{-p}^{2}$ , $p\in \mathbb{R}$ ,
16. $\Phi$
$\Phi(x)=\sum_{n=0}^{\infty}\{:x^{\otimes n}:,$ $F_{n}\rangle$ $($ 2.4 $)$
, $\Phi$ Wiener-It\^o . , $\Phi\in(E)^{*}$ . ,
$x\in E^{*}$ , $\Vert\cdot\Vert_{-p}$ , $\phi\in(E)$
.
2.4
\S 14 $\Phi_{t}(x)=x(t)$ .
$\Phi_{t}(x)=\{:x^{\otimes 1}:,$ $\delta_{t}\rangle=\{x, \delta_{t}\}$
. $t\in \mathbb{R}$ ) $\delta_{t}\in S$ ‘ $(\mathbb{R})=E^{*}$ , (2.4)
, $\Phi_{t}$ : $\Phi_{t}\in(E)^{*}$ . ,
. , Gauss $(E)^{*}$
, $(E)^{*}$ . , $t\mapsto\Phi_{t}$
$\mathbb{R}$ $(E)^{*}$ , $(E)^{*}$ .
$\Phi$t(x) $=$ x( .




$\langle\{B_{t}, \phi\}\}=\{1_{[0_{2}t]},$ $f_{1} \}=\int_{0}^{t}fi(s)ds$ .
$16_{\infty=\infty}$ . $p$ .
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$fi\in E_{\mathbb{C}}$ , ,
$\frac{d}{dt}\langle\{B_{t}, \phi\rangle\}=\frac{d}{dt}\int_{0}^{t}f_{1}(s)ds=f_{1}(t)=\langle\delta_{t},$ $f_{1}\rangle$ .
, $($ 2.3 $)$ $\{\{\Phi_{t},$ $\phi\rangle\rangle=\{\delta_{t},$ $f1\rangle$ ,
$\frac{d}{dt}\langle\{B_{t},$ $\phi\rangle\rangle=\langle\langle\Phi_{t},$ $\phi\rangle\rangle$ , $\phi\in(E)$ . (2.5)
, Brown . (1.15) .
3 Fock
$(E)\subset(L^{2})\cong\Gamma(H_{\mathbb{C}})\subset(E)^{*}$
, Fock ( [19]), .
(E) $(E)^{*}$ (E) .
$((E), (E)^{*}),$ $\mathcal{L}((E), (E))$ , .
:
$\Vert\Xi\Vert_{B_{1},B_{2}}$ $=$ $\sup$ $|\langle\langle\Xi\phi,$ $\psi\rangle\rangle|$ , $\Xi\in \mathcal{L}((E), (E)^{*})$ ,
$\phi\in B_{1},\psi\in B_{2}$
$\Vert\Xi\Vert_{B,p}$ $=$ $\sup\Vert\Xi\phi\Vert_{p}$ , $\Xi\in \mathcal{L}((E), (E))$ . $\sim$
$\phi\in B$
, $B_{1}$ , B2, $B$ (E) , $p$ $\mathbb{R}$ ($p\geq 0$ ). Fock
$(L^{2})\cong\Gamma(H_{\mathbb{C}})$ $\mathcal{L}((E), (E)^{*})$ .
3.1
$y\in E^{*}$ $D_{y}$ :
$D_{y} \phi(x)=\lim_{\thetaarrow 0}\frac{\phi(x+\theta y)-\phi(x)}{\theta}$ , $x\in E^{*}$ , $\phi\in(E)$ . (3.6)
, $D_{y}$ (E) ,
$,$
$D_{y}\in \mathcal{L}((E), (E))$
. , $y\mapsto D_{y}$ $E^{*}$ $\mathcal{L}((E), (E))$ .
, Dy $(E)^{*}$ , $D_{y}^{*}\in.\mathcal{L}((E)^{*}, (E)^{*})$ .
, $y\mapsto D_{y}^{*}$ $E^{*}$ $((E)*, (E)^{*})$ .
Fock . Fock
$(0, \cdots, 0, \xi^{\otimes n}, 0, \cdots)$ , $\phi\in(E)$
$\phi(x)=\{:x^{\otimes n}:,$ $\xi^{\otimes n}\}$ , $x\in E^{*}$ ,
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17. $\xi\in E_{\mathbb{C}}$ . ,
$D_{y}\phi(x)$ $=$ $n\langle y,$ $\xi\rangle\{:x^{\otimes(n-1)}:,$ $\xi^{\otimes(n-1)}\rangle$ ,
$D_{y}^{*}\phi(x)$ $=$ $\{:x^{\otimes\langle n+1)}:,$ $y\otimes\xi^{\otimes n}\}=\{:x^{\otimes\langle n+1)}:,$ $y\wedge\otimes\xi^{\otimes n}\rangle$
. (1.8) , $D_{y},$ $D_{y}^{*}$ $(L^{2})$
. , $t\in \mathbb{R}$ , $\delta_{t}\in E^{*}=S’(\mathbb{R})$ ,
$\partial_{t}=D_{\delta_{t}}$ , $t\in \mathbb{R}$ ,
. $\partial_{t}$ . , $\partial_{t},$ $\partial_{t}^{*}$
$t$ $a(t)$ , $a^{*}(t)$ (\S 13).
, Fock (
$)$ , , $\partial_{t},$ $\partial_{t}^{*}$
. , $\partial_{s}-\partial_{t}=D_{\delta_{l}-5_{t}}$ $t\mapsto\delta_{t}\in E^{*}$
,
3.1 $t\}arrow\partial_{t}$ $\mathbb{R}$ $((E), (E))$ , $t\mapsto$ $\mathbb{R}$ $((E)*, (E)^{*})$
. , $\mathbb{R}$ $\mathcal{L}((E), (E)^{*})$ .
3.2
$\partial_{t}$ , . $\phi,$ $\psi\in(E)$
$\mathbb{R}^{l+m}$
$\eta_{\phi_{2}\psi}(s_{1}, \cdots, s_{l}, t_{1}, \cdots, t_{m})=\{\langle\partial_{s_{1}}^{*}\cdots\partial_{Sl}^{*}\partial_{t_{1}}\cdots\partial_{t_{m}}\phi,$ $\psi\rangle\}$
, $\eta_{\phi_{i}\psi}\in E_{\mathbb{C}}^{\otimes(l+m)}$ . $\kappa\in(E_{\mathbb{C}}^{\otimes(l+m)})^{*}$ ,
$\langle\langle--(\kappa)\phi,$ $\psi\rangle\rangle=\{\kappa,$ $\eta_{\phi,\psi}\rangle$ , $\phi,$ $\psi\in(E)$
m$(\kappa$ $)\in \mathcal{L}$$((E), (E)^{*})$ .
m $(\kappa$ $)= \int_{\mathbb{R}^{l+m}}\kappa(s_{1}, \cdots, s_{l},t_{1}, \cdots, t_{m})\partial_{s_{1}}^{*}\cdots\partial_{s_{l}}^{*}$ 1 $\partial_{t_{m}}ds_{1}\cdots ds_{l}dt_{1}\cdots dt_{m}$ (3.7)
, $\kappa$ 18.
, $\kappa$ .
(3.7) , $\kappa$ .
$17\xi\in E,$ $\xi\neq 0$ , $H_{n}$ $n$ Hermite
$\langle$ : $x^{\otimes n}:,$ $\xi^{\otimes n}\rangle=\frac{|\xi|^{n}}{2^{n/2}}H_{n}(\frac{\{x,\xi\rangle}{\sqrt{2}|\xi|})$ .
18 . $[$4$]$ ; $[$ 13$]$ , $[$ 17$]$ .
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$\partial_{t}$ , $\partial_{t}^{*}$ , $($ 3.7 $)$ $\kappa$ .
1 $m$ $\kappa$ $(E_{\mathbb{C}}^{\otimes(l+m)})_{sym(l_{2}m)}^{*}$
. . ,
$([$ 19$])$ . .
32 $\kappa\mapsto-l_{2}m-$ $(E_{\mathbb{C}}^{\otimes(l+m)})^{*}$ $(($E $)$ , $(E)^{*})$ .
\S 3.1 $D_{y},$ $y\in E^{*}$ , :
$D_{y^{=}-0,1}^{-}-(y)= \int_{\mathbb{R}}y(t)\partial_{t}dt$, $D_{y^{=}}^{*-}--1_{2}0(y)= \int_{\mathbb{R}}y(s)\partial_{s}^{*}ds$ .
, $t\in \mathbb{R}$ $\partial_{t-0,1}^{-}=-(\delta_{t}),$ $\partial_{t}^{*}=--(\delta_{t})$ . \S 13
$a(\xi),$ $a^{*}(\xi)$ (E) ,
$a( \xi)=\int_{\mathbb{R}}\xi(t)\partial_{t}dt$ , $a^{*}( \xi)=\int_{\mathbb{R}}\xi(t)\partial_{t}^{*}dt$ , $\xi\in E$ .
, (1.9) .
3.3 $(E)$
$((E), (E)^{*})$ . ,
$((E), (E))$ . , $\mathcal{L}((E), (E))$
.
3.3 $\kappa\in(E_{\mathbb{C}}^{\otimes(l+m)})^{*}$ , 2m $(\kappa$ $)\in \mathcal{L}$ $((E), (E))\Leftrightarrow\kappa\in(E_{\mathbb{C}}^{\otimes l})\otimes(E_{\mathbb{C}}^{\otimes m})^{*}$ .
[10], [19] . $\otimes$ 19 $(E_{\mathbb{C}}^{\otimes l})\otimes(E_{\mathbb{C}}^{\otimes m})^{*}$
$\kappa$
$l$ , $m$
. (1.6) $\tau$ 2 ,
$E\otimes E^{*}$ .
$\int_{\mathbb{R}^{2}}\tau(s, t)\partial_{s}^{*}\partial_{t}dsdt=\int_{\mathbb{R}}\partial_{t}^{*}\partial_{t}dt$
(E) . , Fock .
3.4
Fock (Hilbert ) ,
. $\xi\in$ Ec , $\phi_{\xi}$ (E) .
, $\{\phi_{\zeta};\xi\in Ec\}$ (E)
19 , $\pi$- . $E^{\otimes n}$
.
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. , $\mathcal{L}((E), (E)^{*})$
, , $\Xi\in \mathcal{L}((E), (E)^{*})$ Ec $\cross E_{\mathbb{C}}$
$-(\xi,\eta)=\langle\{\Xi\phi_{\xi}, \phi_{\eta}\rangle\}\underline{\underline{\wedge}}$ , $\xi,\eta\in E_{\mathbb{C}}$ , (3.8)
. Berezin [5], Kr\’ee-R\S czka [14] , $\Xi$
. $—\wedge(0,0)=\{\{\Xi\phi_{0}$ , $\phi$o $\Xi$ ,
. , ,
$–l,m\wedge\{\kappa,$ $\eta^{\otimes l}\otimes\xi^{\otimes m}\}e^{\langle\zeta,\eta\rangle}$ , $\xi,$ $\eta\in E_{\mathbb{C}}$ , $\kappa\in(E_{\mathbb{C}}^{\otimes(l+m)})^{*}$ . (3.9)
Ec $\cross$ Ec , ,
$\Theta$ : $E_{\mathbb{C}}\cross E_{\mathbb{C}}arrow \mathbb{C}$ :
(01) ( ) $\xi,$ $\xi_{1},$ $\eta,$ $\eta_{1}\in$ Ec , 2
$z,w\mapsto\Theta(z\xi+\xi_{1},w\eta+\eta_{1})$ , $z,w\in \mathbb{C}-$ ,
$\mathbb{C}\cross \mathbb{C}$ .
(02) ( ) $C\geq 0,$ $K\geq 0,$ $p\in \mathbb{R}$ ,
$|\Theta(\xi,\eta)|\leq C\exp K(|\xi|_{p}^{2}+|\eta|_{p}^{2})$ , $\xi,$ $\eta\in E_{\mathbb{C}}$ .
(O2‘) ( ) $p\geq 0,$ $\epsilon>0$ , $C\geq 0,$ $q\geq 0$
$|\Theta(\xi,\eta)|\leq C\exp\epsilon(|\xi|_{p+q}^{2}+|\eta|_{-p}^{2})$ , $\xi,\eta\in E_{\mathbb{C}}$ .
, $(O2’)\Rightarrow(O2)$ $2$ . , $\mathcal{L}((E), (E)^{*})$ $((E), (E))$
$\Xi$ $\Theta=-\underline{\underline{\wedge}}$ (01), (02) (01), (O2‘) .
, . (
[19] )
34 $E_{\mathbb{C}}\cross E_{\mathbb{C}}$ $\Theta$ (01), (02) .
$\kappa_{l_{l}m}\in(E_{\mathbb{C}}^{\otimes(l+m)})_{sym(l_{2}m)}^{*}$ ,
$\Theta(\xi, \eta)=\sum_{l,m=0}^{\infty}\{\langle--(\kappa_{l,m})\phi_{\zeta}, \phi_{\eta}\}\}$ , $\xi,$ $\eta\in E_{\mathbb{C}}$ . (3.10)
,
$\Xi\phi=\sum_{l_{J}m=0}^{\infty}-l,m-$ , $\phi\in(E)$ , (3.11)
$(E)^{*}$ , (3.11) $\Xi$ $((E), (E)^{*})$
, $-=\Theta\underline{\underline{\wedge}}$ . , $\Theta$ (O2‘) , $\kappa_{l_{2}m}$ $((E_{\mathbb{C}}^{\otimes l})\otimes(E_{\mathbb{C}}^{\otimes m})^{*})_{sym(l,m)}=$
$(E_{\mathbb{C}}^{\otimes l})\wedge\otimes(E_{\mathbb{C}}^{\otimes m})_{sym}^{*}$ 1, (3.11) (E) , $\Xi\in \mathcal{L}((E), (E))$ .
20 $\triangleright A$ $P\in \mathbb{R},$ $q\geq 0larrowarrow$ $|\xi|_{p}\leq\rho^{q}|\xi|_{p+q}$ . , $\rho=\Vert A^{-1}\Vert_{oP}=1/2$ .
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, Fock , Fock
, [12], [25] $)$ .
, ,
? . ,




$\Xi\in \mathcal{L}((E), (E)^{*})$ (01) (02) , 34 ,
5 . $\Xi\in \mathcal{L}((E), (E))$ ,
.




. (3.12) $(E)^{*}$ . $\Xi\in \mathcal{L}((E), (E))$ ,
$\kappa_{l_{2}m}\in((E_{\mathbb{C}}^{\otimes l})\otimes(E_{\mathbb{C}}^{\otimes m})^{*})_{sym(\text{ })}=(E_{\mathbb{C}}^{\otimes l})\wedge\otimes(E_{\mathbb{C}}^{\otimes m})$
sym , $(E)$ .
$\langle\acute$3B $\Xi\in \mathcal{L}((E), (E)^{*})$ $k^{\backslash }\text{ _{}\backslash }(3.12)$ Fock
. $\Xi$ Fock (3.12) , $\sqrt[\backslash ]{}\sqrt[\backslash ]{}\backslash \backslash -$ ,
$e^{-(\xi,\eta\rangle_{-}^{\underline{\underline{\wedge}}}}( \xi, \eta)=\sum_{l_{?}m=0}^{\infty}\{\kappa_{l_{2}m},$
$\eta^{\otimes l}\otimes\xi^{\otimes m}\}$ , $\xi,$ $\eta\in E_{\mathbb{C}}$ . (3.13)
, Fock , $e^{-\langle\zeta,\eta\rangle_{-}^{\wedge}}--(\xi, \eta)$ Taylor
. , $(L^{2})$ , (E)










$\int_{\mathbb{R}^{l+m}}\partial_{s_{1}}^{*}\cdots\partial_{s_{\iota}}^{*}L(s_{1}, \cdots, s_{l}, t_{1}, \cdots, t_{m})\partial_{t_{1}}\cdots\partial_{t_{m}}ds_{1}\cdots ds_{l}dt_{1}\cdots dt_{m}$ (3.14)
. $L\in \mathcal{L}(E_{\mathbb{C}}^{\otimes(l+m)}, \mathcal{L}((E), (E)^{*}))$ , $\mathbb{R}^{l+m}$
$((E), (E)^{*})$- . [20]
. , ( )
$\mathcal{L}(E_{\mathbb{C}}^{\otimes(l+m)}, \mathcal{L}((E), (E)^{*}))$ $\cong$ $(E_{\mathbb{C}}^{\otimes(l+m)})^{*}\otimes \mathcal{L}((E), (E)^{*})$
$\mathcal{L}(E_{\mathbb{C}}^{\otimes(l+m)}, \mathcal{L}((E), (E)))$ $\cong$ $(E_{\mathbb{C}}^{\otimes(l+m)})^{*}\otimes \mathcal{L}((E),$ $(E))$
21. , (3.14)
$\langle\langle\Xi\phi_{\zeta},$ $\phi_{\eta}\}\}=\{\{L(\eta^{\otimes l}\otimes\xi^{\otimes m})\phi_{\zeta},$ $\phi_{\eta}\}\}$ , $\xi,$ $\eta\in E_{\mathbb{C}}$ , (3.15)
$\Xi\in \mathcal{L}((E), (E)^{*})$ .
, . ,










$0\leq\alpha\cdot\leq l,$ $0\leq\beta\leq m$ . $\kappa\in(E_{\mathbb{C}}^{\otimes(l+m)})_{sym(l,m)}^{*}$ ,
$L(\eta_{1}\otimes\cdots\otimes\eta_{\alpha}\otimes\xi_{1}\otimes\cdots\otimes\xi_{\beta})$
$=—l-\alpha_{2}m-\beta((\kappa\otimes_{\beta}(\xi_{1}\otimes\cdots\otimes\xi_{\beta}))\otimes^{\alpha}(\eta_{1}\otimes\cdots\otimes\eta_{\alpha}))$ (3.16)
$L\in \mathcal{L}(E_{\mathbb{C}}^{\otimes(\alpha+\beta)}, \mathcal{L}((E), (E)^{*}))$ . .
, Fubini $([$23$])$ .
21 $(E)$ Hilbert $C$ , .
$\mathcal{L}(\mathbb{C}, C^{*})$ Fr\’echet ( $C$ Hilbert )
. [19, p.162] [20, p.205] , “ “ $–$
. , $C$ .
22 , $g\iota\in E_{\mathbb{C}}^{\otimes l}$ $g_{n}\in E_{\mathbb{C}}^{\otimes n}$ , $\kappa\otimes^{l}(g\iota\otimes g_{n})\in(E_{\mathbb{C}}^{\otimes(m+n)})^{*}$ ,
$\langle\kappa\otimes^{l}(g\iota\otimes g_{n}),$ $\zeta\rangle=\{\kappa\otimes g_{n},$ $g\iota\otimes(\rangle,$ $(\in E_{\mathbb{C}}^{\otimes(m+n)}$ .
. $g\in E_{\mathbb{C}}^{\otimes(l+m)}$ $\kappa\otimes^{l}g$ .
$r_{\wedge}\iota^{-9]}$ .
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36 $0\leq\alpha\leq l,$ $0\leq\beta\leq m$ . $\kappa\in(E_{\mathbb{C}}^{\otimes(l+m)})^{*}$ , $L\in$
$\mathcal{L}(E_{\mathbb{C}}^{\otimes\langle\alpha+\beta)},$ $\mathcal{L}((E),$ $(E)^{*}))$ $($ 3.16 $)$ . ,
























41 $\{--;t\in \mathbb{R}\}\subset \mathcal{L}((E), (E)^{*})$ $t\mapsto$
23 . $\Xi\in \mathcal{L}(E_{\mathbb{C}}, \mathcal{L}((E), (E)^{*}))$
. $\Xi\in \mathcal{L}(Ec\mathcal{L}((E), (E)^{*}))$ $E_{\mathbb{C}}^{*}$ $\mathcal{L}((E), (E)^{*})$
.
$\{-t-\in \mathbb{R}\}$ , $\{\Xi_{t}^{*};t\in \mathbb{R}\}$ .
. , ( ) , ( )
.
4.2 $\Xi$ $\{--=\Xi(\delta_{t})\}$ .
, $\Xi$ $E_{\mathbb{C}}^{*}$ $\mathcal{L}((E), (E)^{*})$ ,
. $\mapsto--t-\equiv\Xi(\delta_{t})$ , 2 $t\mapsto\delta_{t},$ $y\mapsto\Xi(y)$
, . $\{--\}$ .
. ,
.




$\mapsto--0,1\int_{\mathbb{R}}f(t)\partial_{\ell}dt\in \mathcal{L}((E), (E)^{*})$ , $f\in E_{\mathbb{C}}^{*}$ ,
, $–0,1-\in \mathcal{L}(E_{\mathbb{C}}^{*}, \mathcal{L}((E), (E)^{*}))$ . $\{\partial_{t-0,1}^{-}=-(\delta_{t})\}$
. $\{\partial_{t}^{*}\}$ $\{\partial_{t}\}$ . , 3.1 $t\mapsto\partial_{t}\in \mathcal{L}((E), (E))$
.
2. $\Phi\in(E)^{*}$ $\phi\in(E)$ , $\Phi\phi=\phi\Phi\in(E)^{*}$
$\langle\langle\Phi\phi,$ $\psi\rangle\rangle=\langle\langle\Phi,$ $\phi\psi\rangle\rangle$ , $\psi\in(E)$ ,
$(E)^{*}$ , $\phi\mapsto\Phi\phi$ (E) $(E)^{*}$ .
$\Phi\in(E)^{*}$ , .
$(E)^{*}arrow \mathcal{L}((E), (E)^{*})$ . $\Phi\in \mathcal{L}((E), (E))\Leftrightarrow\Phi\in(E)$
. , $(E)^{*}$ $t\mapsto\Phi_{t}\in(E)^{*}$
. ( )
.
3. 2 , $\{x(t)\}$ $(E)^{*}$
, .
. - , ,




$A_{t}= \int_{0}^{t}\partial_{s}ds$ , $A_{t}^{*}= \int_{0}^{t}\partial_{s}^{*}ds$ , $\Lambda_{t}=\int_{0}^{t}\partial_{s}^{*}\partial_{s}ds$, (4.2)




$Q_{t}=A_{t}+A_{t}^{*}= \int_{0}^{t}(\partial_{s}+\partial_{s}^{*})ds$ $t\geq 0$ . (4.3)
. $Q_{t}$ , ( )
, Brown :
$Q_{t}\phi_{0}(x)=\{x,$ $1_{[0,t|}\rangle=B_{\ell}(x)$ , $x\in E^{*}$ , $t\geq 0$ .
88
Brown $Q_{t}$ Brown $B_{t}$
.
6. $1\geq 0$ .
$A=\Lambda_{t}+\sqrt{l}Q_{t}+lt=\int_{0}^{t}(\partial_{s}^{*}\partial_{s}+J_{l(\partial_{s}^{*}+\partial_{\text{ }})+l)}ds$ ,
Poisson . [12], [25]
.
4.3
, $\{L_{s}\}$ $ds$ .
. .
4.3 $\{L_{t}\}$ . $a,$ $b$
$\langle\langle\Xi_{a_{2}b}\phi,$ $\psi\rangle\rangle=\int_{a}^{b}\{\langle L_{s}\phi,$ $\psi\rangle\rangle ds$ , $\phi,$ $\psi\in(E)$ , (4.4)
$\Xi_{a_{2}b}\in \mathcal{L}((E), (E)^{*})$ .
$b$ . 8 $\mapsto$ L ,
$[a, b]$ $((E), (E)^{*})$ $K$ . $K$
$((E), (E)^{*})\cong((E)\otimes(E))^{*}$
$\langle\langle L_{\text{ }}\phi,$ $\psi\rangle\rangle=\langle\langle L_{s},$ $\phi\otimes\psi\}\rangle$ , $\phi,$ $\psi\in(E)$ ,
. $K$ $((E)\otimes(E))^{*}$ , $p\geq 0$
$C \equiv\sup_{a\leq s\leq b}\Vert L_{s}\Vert_{-p}<\infty$ .
$a\leq s\leq$ ,
$|\langle\langle L_{s}\phi,$ $\psi\}\}|=|\{\langle L_{s},$ $\phi\otimes\psi\rangle\rangle|\leq\Vert L_{s}\Vert_{-p}\Vert\phi\otimes\psi\Vert_{p}\leq C\Vert\phi\Vert_{p}\Vert\psi\Vert_{p}$ .
,
$\int_{a}^{b}\langle\{L_{s}\phi,$ $\psi\rangle\rangle ds\leq C|b-a|\Vert\phi\Vert_{p}\Vert\psi\Vert_{p}$ , $\phi,$ $\psi\in(E)$ .
, (4.4) $\phi$ , $\psi$ (E) . ,





4.4 $\{L_{t}\}$ . $a\in \mathbb{R}$
$= \int_{a}^{t}L$ $ds$ , $t\in$
, $\{--\}$ .
$t\mapsto$ . $a<b$ $(a, b)\ni t\mapsto$
. 43 $p\geq 0,$ $C\geq 0$ .
$\langle\langle(---)\phi,$ $\psi\rangle\rangle=\int_{t_{2}}^{t_{1}}\langle\langle L_{s}\phi,$ $\psi\rangle\rangle ds$ , $a<t_{1},t_{2}$
,
$|\langle\langle(---)\phi,$ $\psi\rangle\rangle|\leq C|t_{1}-t_{2}|\Vert\phi\Vert_{p}\Vert\psi\Vert_{p}$ , $a<t_{1},$ $t_{2}<b$ , $\phi,$ $\psi\in(E)$ .
, $(a, b)\ni t\mapsto--\iota-\in \mathcal{L}((E), (E)^{*})$ .




$\langle\langle\Xi\phi,$ $\psi)\rangle=\int_{a}^{b}\{\langle L_{s}\phi,$ $\psi\rangle\rangle ds=\int_{a}^{b}\langle\langle L(\delta_{s})\phi,$ $\psi\rangle\rangle ds$ , $\phi,$ $\psi\in(E)$ . (4.5)
$L$ : $E_{\mathbb{C}}^{*}arrow \mathcal{L}((E),$ $(E)^{*})\cong((E)\otimes(E))^{*}$ $L^{*}\in \mathcal{L}((E)\otimes(E),$ $E_{\mathbb{C}})$ .
,
$\langle\langle L(\delta_{s})\phi,$ $\psi\rangle\}=\langle\langle L(\delta_{s}),$ $\phi\otimes\psi\rangle\}=\{\delta_{\text{ }},$ $L^{*}(\phi\otimes\psi)\rangle=L^{*}(\phi\otimes\psi)(s)$.
$($ 4.5 $)$
$\langle\langle\Xi\phi,$ $\psi\rangle\}$ $=$ $\int_{a}^{b}L^{*}(\phi\otimes\psi)(s)ds=\{1_{[a_{2}b]},$ $L^{*}(\phi\otimes\psi)\}$
$=$ $\{\{L(1_{[a,b]}),$ $\phi\otimes\psi\}\rangle=\{\langle L(1_{[a_{2}b]})\phi,$ $\psi\rangle\rangle$ , $\phi,$ $\psi\in(E)$ .
$\Xi=L(1_{[a_{2}b]})$ , .
4.62 $\{L_{t}\},$ $\{--\}$
$= \int_{a}^{t}L_{s}ds$ , $t\in$








$\langle\{$ $( \frac{--t+h^{--}---t}{h}-L_{t})\phi,$ $\psi\}\}=\frac{1}{h}\int_{t}^{t+h}\langle\langle(L_{s}-L_{t})\phi,$ $\psi\rangle\rangle ds$ , $\phi,$ $\psi\in(E)$ .
$s\mapsto L_{s}$ , $\epsilon>0$ $\delta>0$ ,
$\Vert L$ $-L_{t}\Vert_{B_{1},B_{2}}<\epsilon$, $|s-t|<\delta$ ,
. $\check\supset$ , $0<|h|<\delta$ ,





$\frac{d}{dt}A_{t}=\partial_{t}$ , $\frac{d}{dt}A_{t}^{*}=\partial_{t}^{*}$ ,
(E), $(E)^{*})$ .
Hudson-Parthasarathy [12] $dA_{t},$ $dA_{t}^{*}$
$\partial_{t}dt,$ $\partial_{t}^{*}$ . .
4.4
.
4.8 $\{L_{t}\}$ , $\{L_{t}\partial_{t}\},$ $\{\partial_{t}^{*}L_{t}\}$ .
$t\mapsto L_{t}\partial_{t}\in \mathcal{L}((E), (E)^{*})$ . $t\in \mathbb{R}$
$B_{1},$ $B_{2}\subset(E)$
$\lim_{sarrow t}\Vert L_{\text{ }}\partial_{s}-L_{t}\partial_{t}\Vert_{B_{1},B_{2}}=0$ (4.7)
. ,
$|\{\{(L_{s}\partial_{s}-L_{t}\partial_{t})\phi, \psi\}\rangle|\leq|\{\langle L_{s}(\partial_{s}-\partial_{t})\phi, \psi\}\}|+|\{\{(L$ $-L_{t})\partial_{t}\phi, \psi\}\}|$ (4.8)
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. $a<t<b$ $a,$ $b$ , 43 ,
$|\{\langle L_{s}(\partial_{s}-\partial_{t})\phi, \psi\rangle\rangle| = |\langle\langle L_{s}, (\partial_{\text{ }}-\partial_{t})\phi\otimes\psi\rangle\}|$
$\leq$ $\Vert L_{s}\Vert_{-p}\Vert$ $(\partial$ $-\partial_{t})\phi\otimes\psi\Vert_{p}$
$\leq$ $C\Vert(\partial_{s}-\partial_{t})\phi\Vert_{p}\Vert\psi\Vert_{p}$ , $a<s<b$ ,
. , $t\mapsto\partial_{t}\in \mathcal{L}((E), (E))$
$\sup$ $|\langle\langle L_{s}(\partial_{s}-\partial_{t})\phi,$ $\psi\rangle\}|\leq$ $\sup$ $C\Vert(\partial_{s}-\partial_{t})\phi\Vert_{p}\Vert\psi\Vert_{p}arrow 0$, $sarrow t$ . (4.9)
$\phi\in B_{1},\psi\in B_{2}$ $\phi\in B_{1},\psi\in B_{2}$
$($ 4.8 $)$ 2
$\sup_{\phi\in B_{1},\psi\in B_{2}}|\langle\langle(L_{s}-L_{\ell})\partial_{t}\phi,$ $\psi\rangle\}|\leq\sup_{\phi\in B_{1},\psi\in B_{2}}\Vert L_{s}-L_{t}\Vert_{-p}\Vert\partial_{t}\phi\Vert_{p}\Vert\psi\Vert_{p}arrow 0$ . (4.10)




$\int_{a}^{t}L_{s}\partial_{s}ds$ , $\int_{a}^{t}\partial_{s}^{*}L$ $ds$
, .
[22], [23] , $\{L_{t}\}$ Hitsuda-Skorokhod
$\Omega_{t}$ .











[9] $)$ . . $t\mapsto\Phi_{t}\in(E)^{*}$ ,
$\{\langle\Psi_{t}, \phi\}\}=\int_{a}^{t}\langle\{\partial_{S}^{*}\Phi_{S}, \phi\}\}ds$ , $\phi\in(E)$ ,
$\Phi_{t}\in(E)^{*}$ .
$= \int_{a}^{t}\partial_{S}^{*}\Phi_{S}ds$ , (4.12)
Hitsuda-Skorokhod 25 .
, $(E)^{*}\subset \mathcal{L}((E)$ , (E)
(\S 42). $t\mapsto\Phi_{t}$ , , $\tilde{\Phi}_{\ell}$
. 2 . 1 ,
Hitsuda-Skorokhod
$\Omega_{t}=\int_{a}^{t}\partial_{s}^{*}\tilde{\Phi}_{s}ds$ (4.13)
, 1 (4.12) Hitsuda-Skorokhod .
$\Omega_{t}$ , .
4.10 $\Phi\in \mathcal{L}(E_{\mathbb{C}}^{*}, (E)^{*})$ Hitsuda-Skorokhod $\Omega_{\ell}$
Hitsuda-Skorokhod . $\phi_{0}$ ,
$\Psi_{t}=\Omega_{t}\phi_{0}$ , $t\geq 0$ ,











$25\Psi_{\ell}\in(E)^{*}$ , $t\mapsto\Phi_{t}$ . ,
Hitsuda-Skorokhod , It\^o . [9] .
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4.5
$\Xi\in \mathcal{L}((E), (E)^{*})$ Fock
$\Xi=\sum_{l,m=0}^{\infty}--l_{2}m$
, 3 :
$\Xi^{\langle 1)}=\sum_{l\geq 0,m\geq 1}--l,m$ ’
$\Xi^{(2)}=\sum_{l=1}^{\infty}---\iota_{2}o(\kappa_{l_{2}0})$ , $\Xi^{\langle 3)}=---0_{2}o(\kappa_{0_{2}0})$ .
$\Xi^{(3)}$ , $\Xi$ $c$ ,
$\Xi=--0_{2}o(\kappa_{0,0})=cI$ .
, $\Xi^{\{1)}$ . 1 $\partial_{t}$
, Fubini ( 3.6) ,
$m$ ( $\kappa l$ ,$m$ ) $= \int_{\mathbb{R}}L_{l,m}(t)\partial_{t}dt$, $L_{l_{2}m}\in \mathcal{L}(E_{\mathbb{C}}, \mathcal{L}((E), (E)^{*}))$ ,
. ,
$L= \sum_{l\geq 0,m\geq 1}L_{l,m}$
$(Ec, \mathcal{L}((E), (E)^{*}))$ ,
$\Xi^{(1)}=\sum_{l\geq 0,m\geq 1}--l_{2}m$
. $\Xi^{(2)}$ , .
4.11 $\Xi\in \mathcal{L}((E),$ $(E)^{*})$




(4.14) 2 $\Xi^{(2)}$ , $M^{*}(t)$ .
$\xi\in E_{C}$ $t\in \mathbb{R}$ $[M(\xi), \partial_{t}]=0$ . , (4.14)
$\Xi=\int_{\mathbb{R}}L(t)\partial_{t}dt+\int_{\mathbb{R}}M^{*}(s)\partial_{t}^{*}dt+cI$
. $\mathbb{R}$ , 1 $\partial_{t}dt=dA_{t}$
, 2 $\partial_{t}^{*}dt=d$ .
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